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HGXFDWLRQORFDWLRQDQGWUDLQLQJPRGHORI6KDQJKDLORFDOXQLYHUVLWLHV¶³DSSO\LQJ´FRPSOH[FRVWXPHWDOHQW2XU
FRXQWU\ KDV JUDGXDOO\ GHYHORSHG D UHODWLYHO\ SHUIHFW DGYDQFHGPXOWLOHYHO PXOWLIDFHWHG HGXFDWLRQ V\VWHP
%XWLWLVVWLOODVKRUWKLVWRU\IRUWKHORFDOKLJKHUFRVWXPHHGXFDWLRQRIVWUHVVLQJWKHHGXFDWHIHDWXUHWKDWEDVHG
RQWKHORFDOHFRQRPLFGHYHORSPHQWDQGIRUPLQJWKH³DSSO\LQJ´WDOHQWHGXFDWLRQV\VWHP7KDWLVZK\WKHUHDUH
VHYHUDO SUREOHPV DERXW WKDW )RU H[DPSOH WKH6KDQJKDL ORFDO KLJKHU FRVWXPHHGXFDWLRQ H[LVW WKH IROORZLQJ
SUREOHPV6FKRROOHYHOLVQRWFOHDU7UDLQLQJREMHFWLYHVDUHQRWFOHDU&XUULFXOXP6\VWHPODFNRISUDFWLFDOLW\
,QFRPSDWLEOHZLWKWKHEXVLQHVVQHHGV7HDFKLQJPRGHWUDLQSRVLWLRQLQJGHIHFWV WKH OHYHORIWHDFKHUVLV ORZ
DQG³GRXEOHWXWRUV´ODFNRIDELOLW\LWLVGLIILFXOWWRILQGMREVIRUJUDGXDWHVDQGWKH\VZLWFKMREVIUHTXHQWO\HWF
7KH SUREOHPV PDNH XV WR IRFXV RQ WKH UHIRUP RI ORFDO KLJKHU FRVWXPH HGXFDWLRQ 5HFHQWO\ 6KDQJKDL
0XQLFLSDO (GXFDWLRQ &RPPLVVLRQ 6KDQJKDL 60(& 12 ZKRVH ³9LHZV RQ WKH SDUW RI WKH
XQGHUJUDGXDWH PDMRUV RI ZDUQLQJ LQ ´ UHYLHZV WKDW 6KDQJKDL KDV HQWHUHG D FULWLFDO PRPHQW RI WKH
LQQRYDWLRQGULYHQDQGWUDQVIRUPDWLRQRISURGXFWLYHPRGH
7KH H[LVWLQJ SDUW RI 6KDQJKDL KLJKHU HGXFDWLRQ PDMRUV DUH GLVKDUPRQ\ ZLWK WKH GHPDQG RI WKH
UHFRQVWUXFWLRQRIWKH6KDQJKDLLQGXVWU\$VFROOHJHVDQGXQLYHUVLWLHVDUHWKHKLJKODQGVRIWDOHQWNQRZOHGJHRI





7H[WLOHZDVRQFH WKH LFRQLF WUDGLWLRQDO LQGXVWULHV LQ6KDQJKDL6KDQJKDL7H[WLOH ,QGXVWU\%XUHDXXVHG WR
KDYHHQWHUSULVHVDQGRYHUPLOOLRQWH[WLOHZRUNHUV+RZHYHUDVDQLQWHUQDWLRQDOPHWURSROLV6KDQJKDL
FDQQRWDFFRPPRGDWHDEDFNZDUG WUDGLWLRQDO ODERULQWHQVLYH LQGXVWU\7KXV LQ6KDQJKDL WH[WLOH VWDUWHG
WKHLQGXVWULDOVWUXFWXUHDGMXVWPHQWDQGUHOD\RXW6RIDUWKHQXPEHURIPLOOLRQWH[WLOHZRUNHUVKDVEHHQFXW
WR EH UHGXFHG WR  PLOOLRQ EXW WKH 6KDQJKDL WH[WLOH VWLOO RFFXSLHV DQ LPSRUWDQW SRVLWLRQ LQ 6KDQJKDL
V
HFRQRP\7KH6KDQJKDL7H[WLOH+ROGLQJ*URXS&RUSRUDWLRQLVRQHRIWKHODUJHVWFRQJORPHUDWHVLQ&KLQHVH
WH[WLOH LQGXVWU\ZKLFK UDQNV DW WKH SRVLWLRQ RI&KLQD HQWHUSULVHV :LWK WKH GDWD DQDO\VLV 6KDQJKDL
WH[WLOHRXWSXWYDOXHLVPRUHWKDQELOOLRQLQZKLFKLVGRXEOHGWKDQWKHIRUHJRQHELOOLRQ<XDQRI
6KDQJKDL 7H[WLOH ,QGXVWU\%XUHDX RXWSXW YDOXH 7KH WRWDO UHYHQXH KDV UHDFKHGO ELOOLRQ ZKLFK LV D 
SHUFHQWJURZWKRYHU7KHSURILWJURZWKLVWLPHVWKDQLWXVHGWREH6KDQJKDLLVWKHODUJHVWWH[WLOHLPSRUW
DQG H[SRUW WUDGHSRUW LQ&KLQD DW SUHVHQW DFFRXQWLQJ IRURI WKHQDWLRQDO LPSRUW DQG H[SRUW YROXPHRI
WH[WLOH6KDQJKDLLVDOVRWKHODUJHVWWH[WLOHFRQVXPHUPDUNHWLQFKLQDZKRVHYDOXHLVPRUHWKDQELOOLRQD







6KDQJKDL 8QLYHUVLW\ RI (QJLQHHULQJ 6FLHQFH 6KDQJKDL ,QVWLWXWH RI 9LVXDO $UW DQG PDQ\ 6LQRIRUHLJQ
FRRSHUDWLYHVFKRROEXWWKHH[LVWLQJSHUVRQQHOWUDLQLQJVL]HDQGVWUXFWXUHVWLOOFDQQRWPHHWWKHGHPDQGRIWKH
DGMXVWLQJ DSSDUHO DQG FUHDWLYH LQGXVWULHV IRU WKH WUHQG RI GHYHORSLQJ FUHDWLYH LQGXVWU\ DQG RSWLPL]LQJ WKH
WH[WLOHLQGXVWU\LQ6KDQJKDL,WLVDVHULRXVVWUXFWXUDOO\GHILFLHQWRIVXLWDEOHWDOHQW$FFRUGLQJWRWKHLQFRPSOHWH
VWDWLVWLFVRIUHFHQW\HDUVWKHFORWKLQJJUDGXDWHVHDFK\HDUKDYHDGLYHUWHGUDWH,WLVLQGHHGDKXJHORVV
$ERYH DOO WKHUH DUH H[LVWLQJ JDSV EHWZHHQ KLJKHU FRVWXPH HGXFDWLRQ DQG WKH GHPDQG RI HQWHUSULVHV WR
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:H VKRXOG JLYH FRPSUHKHQVLYH DQG REMHFWLYH DWWHQWLRQ WR WKH QHHGV RI WKH 6KDQJKDL JDUPHQW FUHDWLYH
GHVLJQ DQG HQJLQHHULQJ RI LQWHJUDWHG WDOHQW )XVH DSSDUHO DQG FUHDWLYH LQGXVWULHV FKDUDFWHULVWLFV ZLWK WKH
SODQQLQJ RI ORFDO FORWKLQJ KLJKHU HGXFDWLRQ VFDOH DQG SURIHVVLRQDO VWUXFWXUH WR UHIRUP ORFDO KLJKHU FORWKLQJ
HGXFDWLRQPRGHVRDVWRIRUPFKDUDFWHULVWLFVSRVLWLRQWKURXJKUHDVRQDEOHSRVLWLRQLQJ
'HSHQGLQJRQWKHQXPEHURIGHPDQGIRU6KDQJKDLDSSDUHODQGFUHDWLYHLQGXVWULHVGHYHORSPHQW$FFRUGLQJ
WR WKHFRQYHQWLRQDOFORWKLQJEXVLQHVVPDUNHWLQJ WDOHQWGHPDQGVWUXFWXUH WHFKQLFDOSHUVRQQHODFFRXQWLQJ IRU
RIZKLFKWKHGHVLJQHUVDFFRXQWHGIRURIWKHWRWDODFFRXQWHGIRURIWHFKQRORJ\VWDIIPDUNHWLQJ
VWDIIDFFRXQWHGIRUSHUFHQWPDQDJHUVDFFRXQWHGIRU'HSHQGLQJRQWKLV LW LVSRVVLEOHWRSUHGLFW WKH
VFDOH RI WKH QHHGV RI WKH FUHDWLYH WDOHQW 'HVLJQHUV FUDIWVPHQ SDWWHUQ PDNHUV PDQDJHUV DQG VHQLRU
SURIHVVLRQDOVHQJDJHG LQFORWKLQJUHVHDUFKDQGGHYHORSPHQW LQ WKHJDUPHQW LQGXVWU\SHUVRQQHOVWUXFWXUH ,I
GHSHQGRQWKHIDFWWKDW6KDQJKDL7H[WLOH+ROGLQJ*URXS&RPSDQ\HPSOR\HHVKDYHRYHUPLOOLRQWKHJURXS¶V
SURGXFWLRQ DFFRXQWHG IRU  SHUFHQW RI WKH FLW\
V SURSRUWLRQ LW LV WKH FRQFOXVLRQ WKDW 6KDQJKDLZLOO QHHG
FORWKLQJFUHDWLYHLQGXVWU\WDOHQWDQGWKHVFDOHRIGHPDQGLVSUREDEO\PRUHWKDQPLOOLRQLQFOXGLQJGHVLJQ
DQGWHFKQRORJ\FORVHWRRYHUPLOOLRQ$FFRUGLQJWRDQDQQXDOUDWHRIWHDFKLQJDQGJUDGXDWHDWWKHUDWHRI
 WKHQ LQ DFFRUGDQFH ZLWK WKH WUDLQLQJ VFDOH DQG VSHHG FRQYH\RU JUDGXDWHV LQ UHFHQW \HDUV 'RQJKXD






PRGH DQGPDMRU GLUHFWLRQ RI ORFDO KLJKHU HGXFDWLRQ WKXV KRZ WR OHDUQ WKH DGYDQFHG H[SHULHQFH RI IRUHLJQ
IDVKLRQGHVLJQHGXFDWLRQWRUHIRUPWKHROGZD\VRIWHDFKLQJZKLFKWUXO\UHIOHFWWKHUHODWLRQVKLSEHWZHHQDUW
HQJLQHHULQJDQGPDUNHWLQJHOHPHQWV WRPDNH WKHFORWKLQJRIKLJKHUHGXFDWLRQ WR WDNH WKH LQLWLDWLYH WRDGDSW





IDVKLRQ GHVLJQ DQG HQJLQHHULQJ DQG FUHDWLYH GHVLJQ HQJLQHHULQJ WHFKQRORJ\ 2Q WKH RWKHU KDQG EUDQG
PDUNHWLQJ3HQHWUDWHHDFKRWKHUWRUHDOL]HPXWXDOSHQHWUDWLRQFRRUGLQDWHGGHYHORSPHQW,QVWLWXWHRI)DVKLRQ
'HVLJQKDVWDNHQJUHDWHIIRUWVWRIRUPWKHFKDLQRIWKH³IDVKLRQFUHDWLYHGHVLJQFORWKLQJHQJLQHHULQJEUDQG
IDVKLRQ VKRZ´ $V D ORFDO XQLYHUVLW\ WKDW LV PDLQO\ FRQYH\LQJ WKH WDOHQWV RI GHVLJQHUV HQJLQHHUV DQG
PDUNHWHUV IRU WKH 6KDQJKDL SDUWO\ IRU WKH QDWLRQZLGH DSSDUHO DQG FUHDWLYH LQGXVWU\ ,QVWLWXWH RI )DVKLRQ
'HVLJQRI6KDQJKDL8QLYHUVLW\RI(QJLQHHULQJ6FLHQFHKDVGHYHORSHGWKHWRWDOVL]HRIWKHJUDGXDWHVDQGWKH
HPSOR\PHQW VLWXDWLRQ HDFK \HDU ZLWK GHYHORSPHQW RI FUHDWLYH LQGXVWU\ LQ 6KDQJKDL&KDUW 3DUW RI WKH
PDMRU HQUROOPHQW UDWLR LV ULVLQJ UDSLGO\ VXFK DV IDVKLRQ GHVLJQ DQG HQJLQHHULQJ IDVKLRQ GHVLJQ DQG
HQJLQHHULQJJDUPHQW&$'&$0ZKLFKUHIOHFWVWKHWDOHQWWUDLQLQJGLUHFWLRQPHHWWKHQHHGVRI6KDQJKDL
V
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6WDUW\HDU      
0DMRUHQUROOPHQW 7RWDO 7RWDO 7RWDO 7RWDO 7RWDO 7RWDO
)DVKLRQ'HVLJQDQG
HQJLQHHULQJ      
2WKHUSURYLQFHV      
$UW'HVLJQ&ORWKLQJ
DQGGHFRUDWLYH      
2WKHUSURYLQFHV      
7H[WLOHHQJLQHHULQJ      




     
2WKHUSURYLQFHV      
0DUNHWLQJ*DUPHQW
PDUNHWLQJ      
2WKHUSURYLQFHV      
$UW'HVLJQ)DVKLRQ
VKRZSODQQLQJ      
2WKHUSURYLQFHV      
7RWDO      

7DEOH6WDWLVWLFVRIJUDGXDWHV¶HPSOR\PHQWVLJQLQJUDWHRI)DVKLRQPDMRULQ
<HDU     
)DVKLRQ'HVLJQDQG
HQJLQHHULQJ     
$UWGHVLJQ&ORWKLQJ
DQGGHFRUDWLYH     




    
0DUNHWLQJJDUPHQW
PDUNHWLQJ     
)DVKLRQVKRZSODQQLQJ     
7RWDO     
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7KHLGHDRIFRPSRVLWHWDOHQWHGXFDWLRQVXLWDEOHIRUDSSDUHODQGFUHDWLYHLQGXVWULHVGHPDQGSURFHVV
PRGHO
7KH FRQFHSW RI FRPELQLQJ DUW DQG HQJLQHHULQJ DSSOLFDWLRQ SHUVRQQHO )DVKLRQ GHVLJQ DQG WH[WLOH
(QJLQHHULQJ ,QVWLWXWH RI8QLYHUVLW\ RI (QJLQHHULQJ 6FLHQFH FKDQJHG LWV QDPH IRU WKH SXUSRVH RI DGDSWLQJ
6KDQJKDL WH[WLOH LQGXVWU\¶V WUHQG RI VW\OLVK KLJKHQG LQQRYDWLYH UHVWUXFWXULQJ DQG GHYHORSPHQW ZKLFK
FKDQJHG WKH QDWXUH RI DFDGHPLF FRXUVHV &KDQJLQJ )URP D VLPSO\ HQJLQHHULQJ LQVWLWXWH WR D PL[WXUH RI
HQJLQHHULQJDQGDUWKLJKOLJKWHQHGWKHGLUHFWLRQRIDSSOLFDWLRQRIWKH³IDVKLRQLQGXVWU\´FUHDWLYHWDOHQWV7KH
LQVWLWXWH KDV IRXU GHSDUWPHQWV IDVKLRQ GHVLJQ IDVKLRQ GHVLJQ DQG HQJLQHHULQJ JDUPHQW &$' WH[WLOH
HQJLQHHULQJ ,W 0D\ EH LPSUHFLVH RI WKH QDPH RI UHIOHFWLQJ WKH IDVKLRQ GLVFLSOLQH WHDFKLQJ FRQWHQW DQG
GLUHFWLRQ RI SHUVRQQHO WUDLQLQJ ZKLFK EDVHG RQ SULQFLSOH RI ³GLVFLSOLQHV FKDLQ GRFNLQJ LQGXVWULDO FKDLQ´
&RPELQLQJ WKHQDWXUHRI WKHDFTXLUHPHQWVRI6KDQJKDL IDVKLRQ LQGXVWU\ IRU WDOHQWDQG WKHQDWXUHRI IDVKLRQ
GHVLJQ DQG DFFRUGLQJ WR WKH FRPELQDWLRQ RI FRQFHSW GHVLJQ DQG WKH UHDOLW\ GHVLJQ FUHDWLYH DUWV DQG
WHFKQRORJLFDO LQQRYDWLRQ DUW DQG HQJLQHHULQJ WHFKQRORJ\ DUW GHVLJQ DQG FRPSXWLQJ WHFKQRORJ\ZKLFK FDQ
JUDGXDOO\DGMXVWDQGLPSURYHWHDFKLQJREMHFWLYHVRIHGXFDWLRQSURJUDPVDQGFRPELQHGZLWKWKHDSSOLFDWLRQRI
DUWDQGHQJLQHHULQJWDOHQW
7DOHQWV WUDLQLQJ REMHFWLYHV RI WKH VSHFLILF FRPSRXQG RI ³$UW FRPELQHGZLWK HQJLQHHULQJ´(PSKDVLV RQ
WKHRU\DQGSUDFWLFH,QWKH3HUVRQQHOWUDLQLQJSURJUDPVDQGWHDFKLQJSURJUDPVFKDQJHWRRPXFKHPSKDVLVRQ









&UHDWLYH GHVLJQ WHDFKLQJ ³VXEMHFW´ VKRXOG EH VWXGHQWV &KDQJH WKH WUDGLWLRQDO WHDFKHUFHQWHUHG
LQGRFWULQDWLRQWHDFKLQJPHWKRGVEXWWRJUHDWHUXVHRIUHVHDUFKWHDFKLQJPHWKRGVDQG³WRWHDFKOHDUQGR
LQWHJUDWLRQ³WHDFKLQJPHWKRGVWRHQDEOHVWXGHQWVWRDFWLYHO\SDUWLFLSDWHLQWHDFKLQJDQGFKDUDFWHUWRVWLPXODWH
GLYHUJHQW WKLQNLQJ )RU H[DPSOH WKHPRVW SURPLQHQW FKDUDFWHULVWLF RI WKH WHDFKLQJPHWKRGV RI WKH )UHQFK




WR UHVHDUFK WKH GHVWLQDWLRQ WR ZULWH D YDULHW\ RI SUDFWLFDO UHSRUW )RU H[DPSOH  LQ WKH /HFWUD KHOG WKH
,QWHUQDWLRQDO 6\PSRVLXP RI ³SHUVRQQHO WUDLQLQJ RI /HFWUD VRIWZDUH RI WHDFKLQJ DSSOLFDWLRQV LQ ´
1HWKHUODQGV DQG'HQPDUN ,QVWLWXWH RI )DVKLRQ'HVLJQ LQWURGXFHG WKDW WKHLU WKLUG DQG IRXUWK JUDGH VWXGHQWV
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RIDUWHQJLQHHULQJWDOHQW&UHDWLYHWDOHQWWUDLQLQJ³PRGH´VKRXOGEHLQQRYDWLYHVWXGLRWHDFKLQJDQGWKHVXEMHFW
IRUSUDFWLFH3UDFWLFHWHDFKLQJRIHQJLQHHULQJDQGDUWRIFRPSRVLWHDSSOLFDWLRQVFRXUVHVVKRXOGVWUHQJWKHQWKH
FUHDWLYH VWXGLRPHFKDQLVPV DQG IXQFWLRQV DQG GUDZ RQ DQG DQDO\VLV WKH H[SHULHQFH RI WKH IRUHLJQ IDPRXV
KLJKHUIDVKLRQFROOHJHVRIFUHDWLYHWDOHQWVWUDLQLQJPRGHWRFUHDWHWKHVWXGLRWHDFKLQJFKDQQHOVRIRXUFUHDWLYH
GHVLJQRIDSSDUHOSURGXFWVDQGSURGXFWLRQ([SORUH WKHV\VWHPRIVWXGLREDVHGSUDFWLFHRI WHDFKLQJ ODZ7R
UHDOL]H WKH FRPELQDWLRQ RI WKHRU\ DQG SUDFWLFH SURPRWLRQ RI WHFKQRORJ\ DQG WHDFKLQJ WR HDFK RWKHU WKH
LQWHUDFWLYH SURFHVV RI LQGRRU DQG RXWGRRU WHDFKLQJ$FFRUGLQJ WR WKH VWXGHQW¶V SUHIHUHQFHV DQG VWUHQJWKV
VFKRROVKHOSVWXGHQWVILQGTXLFNO\WKHLURZQSRWHQWLDOIRUGHYHORSLQJZKLFKDVSHFWVRDVWRVWLPXODWHVWXGHQWV

HQWKXVLDVPDQG LQLWLDWLYHE\DQ LGHDOPRGHORISHUVRQDOLW\GHYHORSPHQW WRPDNH WKHLURZQWLPEHU ,QVWLWXWH
HQFRXQWHUHGLQDORWRISUREOHPVLQWKHSURFHVVWRH[SORUHWKHVWXGLRWHDFKLQJPRGHODQGLPSOHPHQWDWLRQRI




7DKXLNQLWWHGJDUPHQWVFRPSDQ\+HQJ<XDQ;LDQJHQWHUSULVHDQGVRRQ IRU VXFKD ORQJ WLPHHVWDEOLVKHG
YDULRXV IRUPV RI LQWHUQDO DQG H[WHUQDO MRLQW VWXGLR SODWIRUP IRU WKH VHUYLFH RI ³DUW DQG HQJLQHHULQJ
FRPELQDWLRQ´HGXFDWLRQPRGH6XFKDVVWXGLRWHDFKLQJPRGHO¶VPRVWSURPLQHQWSUREOHPLVWKHVFKRROV\VWHP




,Q WKH 6KDQJKDL WH[WLOH DQG DSSDUHO DQG FUHDWLYH LQGXVWULHV¶ ³WK )LYH<HDU'HYHORSPHQW 3ODQ´ZKLFK
VDLGWKHFRQFHSWRIWHFKQRORJ\DQGIDVKLRQWKHSDWKRIKLJKHQGWH[WLOHDQGIRFXVLQJRQWKHGHYHORSPHQWRI
QHZIXQFWLRQDOFKHPLFDOILEHUDQGPDWHULDOVIRUSURGXFWVIDPRXVEUDQGVRIWH[WLOHSURGXFWLRQDQGWUDGLQJDQG
WKH IDVKLRQ LQGXVWU\ VR DV WR VWULYH WR VFDOH RI RSHUDWLRQ LQWR WKH WRS WKUHH &KLQHVH WH[WLOH DQG JDUPHQW
LQGXVWU\ WKH ILUVW RI WKH WRWDO H[SRUWV RI &KLQHVH WH[WLOH DQG DSSDUHO LQGXVWU\8QGHU WKH QHZ VLWXDWLRQ RI
6KDQJKDL
V LQGXVWULDO UHVWUXFWXULQJ WKH JDUPHQW LQGXVWU\ KDV EHFRPH DQ LPSRUWDQW EUDQFK RI WKH FUHDWLYH




WKH VWUDWHJLF SODQQLQJ RI WKH GHYHORSPHQW RI FUHDWLYH LQGXVWULHV LQ 6KDQJKDL ORFDWH LQ WKH GLUHFWLRQ RI
FRPELQDWLRQRIDUWDQGHQJLQHHULQJ´WDOHQWVWUDLQLQJDGKHUHWRWKHWKHRU\RIFRPELQLQJWHDFKLQJSKLORVRSK\
DQGSUDFWLFHFUHDWLYLW\DQGWHFKQRORJ\KHULWDJHDQGWUDQVFHQGWRLQQRYDWHFUHDWLYHVWXGLRWHDFKLQJPRGHOWR
WDNH WKH PRGH RI SURMHFW FRXUVHV WHDFKLQJ V\VWHP LPSURYH WKH VWDQGDUG RI ³GRXEOH WXWRU´ WR VWLPXODWH
VWXGHQWV
 HQWKXVLDVP IRU OHDUQLQJ DQG JHW WKH NQRZOHGJH RI GHVLJQ DQG JDUPHQW HIIHFWLYHO\ WR FDUU\ RXW
LQGXVWU\XQLYHUVLW\ FRRSHUDWLRQ XQLWH FDPSXV DQG RIIFDPSXV WHDFKLQJ UHVRXUFHV WR SURPRWH WKH MRLQW
WHDFKLQJ PHFKDQLVP HIIHFWLYHO\ 7KHUHIRUH WKLV FRXOG PDNH WKH 6KDQJKDL ORFDO KLJKHU IDVKLRQ GHVLJQ DQG
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